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(54) PANEL STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a panel 
structure allowing easy adjustments of a natural 
mode frequency with high radiation efficiency. 
SOLUTION: A panel 6 surrounded by side 
members 3, side sills 4, a second cross member 
1 and a third cross member 2 is provided with 
flat edges 10 extending from the sides of the 
panel for connection with the side members 3 
and with the side sills 4 to the center of the 
panel 6, those sides serving as long sides. The 
remainder 1 1 of the panel is formed into one 
continuously curved and projecting surface 
configuration showing the natural vibration mode 
configuration of the (1,1) mode of a flat plate as 
a whole. 
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3, f -Y F^U4, -b*> F^PX^ >/n' 1 SLO'lt- F 
9o^y>;<2 i-CHSn/c^iSff^^^^^ue - 2 
(C« ( -etl-€ : nSia<b^.2)-^'(' F^>^<3(cmiSTSi2 

2 ©^{Cl^^^-rig^a^©*^ 1 /4<D¥-i&ts:m 

sp i o-2*5-e-n-eti^6nr^-s < , ^o©sp^i i 

- 2 (J, 2HW6»ffi-T?Bfiia*|S|i)aiZW|qi©Jt*«J 
3: li&-»riJ») l «±ftiltflS©(3, 1 ) * 

- KOHWMBtt*— FJF^^MTSJ; 5W6*^2o 
©KH&K4 1 o©flJK«i3&J3SS«ciltto^:ftaBJKtttC 

4, -fe*> F^PXy >^>' lRW- h"^OXy>A'2 
ifI$hfc-''i^Jl'6 -2&Cl5g£>-r. h>^OUy >/■< 

5, h >^oHffiigg|5 8^©ffe© 
y >^*(CH$n/c^'^;U6 -2&Cot>T6|5];fi{c, ^F-ifi 
CcMtS 10-2 tm<0 ©gP^ 11-2 £ C t 

[0039] <xim2mMm&<Dftm*mmrz>. 

[0 04 0] ^^JlG -2l,Cio^-C. (1. 1 ) F 

©^{cjiJcw^*ns< %s©«. ( 3 , i ) f-c* 

6o ^JS^J-T'tt, ^•*^6-2©'4 : '*g|5^f*<!:L/ 
r (3, 1 ) *- F^tt^MTSJ^cOT^Sfce*. 

< 3 , i ) F©@«Mftiifc£;iK -r-5 c i*ioj^tc 
^co. p- F^xuHcaawfctt*-*- f*jb inns 

SHffiKAiaTMNca: S„ Sfc. ^Jfifciif g|5 10-2© 

*a*a»-r sc i-r. ( 1 , 1 ) *- F©nwfiW)SSt?r 

5Ci #Hg«tc & < . c ©Sgtfcj&flgcc 
fct>r«. /S*JU6 - 2©^0©g|5^ 1 l-2©flS^ 
^©B3Cj©]«5€^r4). (1. 1) t-FOiSS 
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4 c t WQ # s i i » ^ w o -c t, 

[004 1 ] H4tC2|ESIS6JKSi©S»»*ttM-r*yt«>«: 

tt*taw5©«aa»flsff it*ftn L/ a*****-, sue* 
P2 iso'P2 2w. $a<3©gB#i i©kj£iB#: 

©fe^iSS^O. OlmSO'O. 0 2mtlfci#©-e 

ft^ft©(i, i) •=e-F©fcr-*fijtt»*3iu P2 

3 2 4 », HGff^^ft^Si^ £ 0 . 0 1 mM 
0. O2miLfci#©-en?n0(3, l)*-h"£ 
*0T(,»*. (1, 1 ) *-K»mHS6ffa&<tP!-t? 

1 - 2©^*ig;*£0. 0 lmiU/cti^iO. 0 2m 

£ t,/cta£T\ < i , i ) b'oymmmmm^^m 
[0 042] ^*;l< 6-2 ©£go ©su# 11-2 ©caci 

©&*iS3£0. 0 1m£0. 0 2miLfc£S© 
( 1 , 1 ) F©H*Jg«i»©£*. 1 0 

- 2 ©iPsSr^ritfl LfclS**H 5 (c^-r. JFffla* 

*ssi5 10-2 ©ifg^ra^ jsi2Tj-&© i /6 JULh-c* s 

£> DflO©i«$(CJ;^@Wffi»!l^[©^{i<!:A£^bU 
<Ct>©«:*for, l/6<fc»)/N*t,»£. EflCi©flS35Cj; 

Wi»»©^**fliafc«:«win"r -s c £ % 

fc\ tf^t-C©>'S*>»l'©^1S£Tffl^SP©^«^ l J| 
J©l5fiS£PI— "Cab^o 

[0 04 3 ] ^USSff^cfco^r t. \ o 

-2©«Ttt*«. S2-*iS©l/6W±Sy3/6*}« 
£U S3^-£tt. fti2-*ffi£*t/<Rjrr*£*?*0 
< . Cft(c«fc9 ( 1 , 1 ) F©BW&lbtt&n£g(c 
fg< W*£C£#-r#££ft(c. Jbi£l/fcJ:5K:#3lSJS 
ff^ifcfc^ru. sptt&St&Sin o - 2©*r*&£. 3® 
22^-a© 1/6W±£-T5C£(CJ:«3. »9©gB#l 1 

- 2 «:ff^L/cftMff^*5. ( l , l ) ^t- F©BWI8 

F©B^tt»©i»#g»«:tT*.S<fc#t<:. 
^©flnXfSKtcjJK O l »flfS[*iB* 3ft &t, »fc«b. H 

[0 044] £tc> C©SI*»«K:*jC>Tfe. ^0©g|5 

£ fc (, » & »S^(t PUtt L X > ;i/ 
6 - 2 (OR 0 tf tf£ C £ ifi-Cft . fflfi|5t©a& 

[0 04 5 ] fcfe. c©f|tt^J|S{cfcc>Ttt¥«&*iW 
10-2*S»r. (1, 1 ) K«a- F/-fX« 
<fc t 5fc<g<Wx.-5C££L/A:^. A*;U©Tft£. BMttS* 
©^ttCCfc-oT ( 1 . 1 ) F frpxe>ft-5 
*S^(C«. ^fflftlSglU 0 -2£«BSU ^'*;U6©« 
tf±tt*. ±Wt ItW© ( 3 , 1 ) *- FSfctt 
( 3 , 1 ) F©H*g*j*- KJf^lTSftll 
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«(Cj^fiS-r4C££0T<>J:C». CftiCj:«5. (3, 
1 ) Kifctt ( 1 , 3 ) *- F©Stt»*±tfT. 
P- K>'<f;tfttft»&S'7 h 5-tf-5C£*sr#-5. 

[0 04 6] (#3 mara> h e < b ) «*^Bj©m 

h^©ft£!£d a a a «#IBgLTter> . gl 1 HJiS0.18£ 

w-©awBB-©w#*ff l- . ^©sMiwiwttSwr 

10 [0047] 16 (a) tCTnL/cJ^tC. 1M F^»>' 
3, K^;l/4, -te*7> F^nX^ 1 RO'lf- F 
fa^ji W?2 tVfflttltc&mJMZI&OlsiZfl' 6 - 3 
Ktt. -5-ft-eftfi2£&£-*M F^>^'3icSM-r^2 
£{*£•? F^U4«C«»-rS2^**>e». A*JU6- 

3©4M>tcft^oTi|!a#3S2^-?£©;i£j l /4©¥-±fl&,ti 
gpi o-3*ifn-etigi«nri,^. ^©gn^-i 1 

- 3 it. *mmmx'te&m-ftfti]tmmj3fa<Ditm*) 

2 : 1 ££c-?T*59. IS^ftibtW© (2. 1)* 

- F©|^iftt- Fff^^S-TSJ: Stemhfrtj: 1 o 
20 ©EHBtti lo©fljgtti3WlttoA:ftiffl^tt{C^ia3 

ftrt^ 0 ^cfc. If -T h*^>^*3 . 1f-fF^U4, -fe^7 
> F O X y 1 SO'lf - F^P^y 2 £ -Cffl£ 
ftfc^^*;U6 - 3(CPM6T. h>^^^>>'<5 > h 
h >^JU^g|3 8^©fl!}©y>v<(ca 

$ftfc^*;i/6 -3(c-^c^-c^|ai^c. ^pta^gpi 0 
-3£^0©g|5^-l 1 -3&m W€>C£5&5-C 

[0 04 8 ] 3 38Jtjgfl8©^ffl*«i«"r*. 
[0049] p — f ^ ■< xommmciett 1 2 

©^i®*- K©*- FJBtttS-tft{3^1M«&fc©-C«tt 
30 I,***. 17 ic^TJ: ^(C^ P7^^Jl/®- ^^©^^^.-iU 
6 - 3*mm^- F©^-^;U^>f>N±{c{4gt-'5C 
£jW*4. C©«^tt. ®m^ ; 5rmL/CC< Fr* 
5(2, 1 ) K©aSc#t«WS*s?*< &«3 . ifilt 
mSrtl 2©.li^U^JU*5i«< Ajr^,,, 3ft«t»«-Ctt. 
^•*;U6-3©J^0©3R^1 1 -3^(*iLt (2. 
1 ) h*©@W«tt*- K?^K*ar -5 J: ^«curt» 
€>/c», ( 2 , 1 ) -t- K©aWStt»«ffi< ^7 h 3 

[0 0 5 0] *S©jfi»J««:*ji>rfc. W-t&tc&MSM 0 

40 - 3©ifiTfs«, Jsa^ffici/eeuiRof 3/6**1 
£o. s3Tf-s«. ga^ffi^txs^-r&^fg l 

< . cftic J: 0(1. 1 ) *- F©@W^S&^*fi|||{c • 
fg < S C £ AST- £ 5 £ it(c > ±M Ltc <fc ^ tc^Htfe 
JgfflMcfcortt. ^pSttSHSBl 0 - 3©ifl^-i££. 
2^tffi©l/6Ji(±£-r5C£(C t i;0. ^«3©g|J^l 1 

- 3 icj&f&Utc&WBWfi. ( 1 . 1 ) *- F©HW« 

w i>c* - f ©@«risft^©p^*5sa tctf x. £ mc. 

> %• * ;i/©flpx«® (c K 0 1 »«tt«*S* 3 ft U \, >tcisb. m 

50 mZQMlCtf ^C£fe-C^-So 
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[0 05 1 ] *fc. C©HIB&«fcteCvC4>. £g<9©g|5 

#11-3 tctem^tctmim&mhfrtmemtfxtb 

6 - 3 CC& 0 C 4 *s-C# . IW«tt©3»**+#(C 
[0 05 2 ] <*4 JttBBJB) II 8 ( b ) tt:$ftlH©ft 

S ? h ^©F«g^g|5n a n««B§ 0 r fe 0 . HI 1 Igj&ftK 4 

[0 0 5 3 ] 0 8 (a) CC^G/cJ; 9 1M 
3, ■*!■■{ F5^U4. -fe^7> F*PX^>/< F 
^ax^ >^*2 4rH£ftfc:£S|jfeff^©A*.M/6 -4 

4©#<WCfa#>oT¥*I&iiig|S 1 o - 4*i*n-en»w 
W-i&te&mB 1 0 - 4©ifl«— ^-C«& < 

Si2«:?So retorts 9. S2©S3^iajc|a*SP(c*s 
t,>-c&*4ScoTfci?. *©»*iB#JS2*fft©tfii/ 20 
3 4£oT(,>£. £§r»(Dg|5#l l-4«. Hf2HJ60Sg 
B&£{$4 OtWO ( 3 , 1 ) F<D@WJJ8 
Fftt4ST4i5tt«» 6*>^2-3<DEa^<t 1 

KD&mw. 4 afi$E.K.&iz -o tc mmmmcmm s nt i» 

So tt*J. F.*>'<3. ■*)•■<( Pis )l 4 > JzijlsY? 
ax* 1 a^t- F ^ ^ 2 i tiJnfcA - 
^;U6 - 4(c|5g6-T, h>^;U^>^*5. ->-h^ax 
yw«9. F>*;t/tfifiggP8^©ffe©y>;<(cH3:ft;fc 
/<*;U6 - 4Cc-o(,>-c&|sUS(c, ^fflAjr^gp 1 0 - 4 4 
JWODSii^l 1-4*»W5C4#T?#5. 30 

[0054] &KJH45fe»0ffi©ffiffl*BMB-rS. 

[0 05 5 ] ( 1 . 1 ) FOHW«g«l^*<5Ito{ca 

^«0^««. ¥fitt*ffi©n8t*HC4Lfc*tfT 
( 1 , 1 ) F^©^af©iSfl,^g|J 10-4 ©tfi*g|J 

£C4(C<fc«3, F«cjg»«r#it4Cttt<. Jffl 

*W«c ( 1 , 1 ) K©BWJSIb»*Tlf *C 4#T5J 40 

[0056] at. w-iBtemm 1 0 - 4(om<DMAm 
j®a©i/6fei±«cia:5£ , r*cd:*JW*L<. eft 

«c«fc 0 ( l . 1 ) F©BMTJKtttt&+#ccffi< Pit 

[ 0 0 5 7 ] 0 9 ( b ) «. *ftn©SH5 HMfflMteift 
nr£$4©±*>e>Ji./c0-c£>9 . itc^ nrgltfKc 

^grat^msurfco. *iittratt&n— ©tttftsm 50 
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[0 0 5 8 ] 09 (a) fC^U/cJc^CC, F>>/< 
3. It-Y F~>;l/4. t*>K*nw>;qMt-K 
?P*y >v*2 trffl*ft;M3l*feJ£JK©-''**Jl'6 - 5 

«:». -en-ensfflincs-f-^ Fy>^3tcaa«-r*ia 
£<*£im F^4(csaKrsia^**>6. /<*jue- 
5©^c»«ci^*>-a-c^fflfti»aiJ 1 0 - sAs-e-ft-eftfaw 

e>ntt,^„ 1 0 - 5©«R*— J£t?«*< 

fi2KfS^r^tLttef), «2©S3^^gpocfc 
1 >r */h . sa©g 3 -frfiffimic *>c » r & A 
■5. ^o©gi$^i i-5B. m2mmmtmm, m± 

flct b-CfS© ( 3 , 1 ) *- FCHWfStt*- FJBtt 

F^U4. -fe^7> K^O^y^-t 1 

©— gp^©^'*;l'6 - F >^;U^>^*5. 

i/-F^nxy>^9. h>*^l/!HSSgU8^©flfe©^> 

gpi 0-5 4^0©g|5^1 1 -54R»4Cim 

[0 05 9 ] ^{CJU5S06Jl5«©ffiflB*ttWr-5. 

[0 06 0] < 1 , 1 ) *- K«Dimnb{tf[«MAUCB 

m%fi<Dmzxj-icLtct%-gtkmLr. (i, i>*- 

K^©I^B©jaf(r»lf » 10-5 <D4>ifeg|5<Di|iI^. 3R«M| 
^«<£ 0 fc/hS < . 5? $ O < -T-S C 4CCJ; 0 . 

1*^*- K *c ifc < . Sft*W«c ( 1 , 

1) *-F©BWi«ti»*±lf4C43&JnJj»Bi<c»). ^ 

[0 0 6 1 ]^, Ji(±(D^»*J.4C*jC^-C. ¥il^g|5 

«. ^*ii/©»i^-r*2-3©«ia*»6-€-n*tiRW6ft 
ri^/cA5, cft(d®-5fe©t?«^:< . — o©Sia*i6© 

frrt * )V<D ^CvtCIfil* o r ^F-ffl^c^SSB^rgft W C 4 & oj 

figrabs. sutteBsrcw:. s^©>»<*^-ctfe 

BJbfc*5. cftCCR*fe©rtttt<. JE^$/c«OL 

^©jc^jjc-r ^-c©2©s3*s^ut>*g^w^-»uc*r 
Lr&[5i^:csiffl-C'^, coii-^oct*. c»Tft*>©j2^ 

6 / <* jU©«tJiC«Ciai3&» o r TffitttW^Rtf -5 C 4 i f 
ft«<fcC> 0 

[Hffi©lB*!Q:SttW] 

[an < a ) «*»B^(D^ 1 mffifcm<Dmi8.&m?® 
tasr* 0 . -e-©— gp^©^ , *;u©Wifffl0t , *«3 . 

( b ) «7 nT^^^iSt^T*^. 

[h 2 1 jui ^MB&oMmzmjiTztctoic. m 1 n 
isj^fflt© > * * ^ 4 . ib«^ <*AtT. mmm<D mm®, 
im&zaw- l toss* ^^t. 



(8) 
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(b) iityur^^^±^m^±itmv$>?> 0 

[04] m2nmBm<D®%:*mnTz>tc&ic, mm 

[0 5] ^*)^&ZKft<Dma(Dm*:m$$:0. O lm 
<bO. 0 2mtLtc£&<D ( 1 , 1 ) FOHWtiKl 

To 

[0 6] (a) B*|6W(D»3lltt^JB<0«fiS«:*r» 
(b) »7 O7A'^;^?:^ft0-cA5 fl 

[0 8] (a) ^*i«©*4||*t0J»<D««%*T*4 
(b) tt7n7A'*;l/^4it^it*5o 5 
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[09] ( a ) l**&W<Dm 5 J|*Bg!»©fltJa*«-r » 
(b) ^7n7^'^^f*^t^*it$)5 0 

1 t^>h^axy>^ 

2 1f-F£u;*y>^ 

3 1*V F^>^ 

4 If >( 

5 h>*;U^>^ # 

6, 6-2. 6-3, 6-4, 6-5 J**)l> 

7 7D7^ol/ 

8 F>*JHKgW 

9 ^-F^ax>>^ 

10, 10-2. 10-3. 10-4, 10-5 W-ig. 

11. 11-2, 1 L - 3 . 



11-4, 11-5 



1] 



[02 ] 
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(9) 
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IB 3] [114] 
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[07] 
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